Paclitaxel pharmacodynamics: application of a mechanism-based neutropenia model.
Antineoplastic agents exert adverse effects that impact both dose and scheduling of drug administration. Our objective was to develop a quantitative relationship between paclitaxel (taxol) exposure and pharmacodynamic endpoints, such as neutropenia or body weight loss. Paclitaxel in liposomes or Cremophor EL was administered to rats at doses of 20 or 40 mg/kg. Body weight and absolute neutrophil count were determined daily. The decrease in body weight was greater for paclitaxel in Cremophor EL than for liposomal paclitaxel, but hematological toxicity was similar. The hematological data was fit using a pharmacodynamic model to investigate the temporal delay between drug exposure and neutropenia. From the model, the lifespan of neutrophils (T(N)), of surviving precursor cells in bone marrow (T(P)), and a killing rate constant (K) were determined. The values of T(N), T(P), and K for liposomal paclitaxel were 95 h, 82 h, and 0.735 (microM h)(-1), respectively, and for paclitaxel in Cremophor EL, 86 h, 78 h, and 0.475 (microM h)(-1), respectively. Simulations of various doses indicated a dependency of the neutropenia time course on paclitaxel exposure. The entire time course of changes in neutrophil count is more informative than a single measurement if myelosuppression is prolonged and at a level associated with increased incidence of clinical adverse effects.